APPENDIX D

Detailed Fuel Analyses



VEHICLE EMISSIONS

To characterize the fuels used in the emission tests, one sample of each fuel was analyzed by the
ARB (or by AtmAA under purchase order from the ARB) during each round of emissions tests. Recog-

nizing that the composition of the fuels varied with time (particularly that of propane gas and natural gas),
these results need to be seen as a characterization of the fuels, not as detailed analyses of the fuels used for
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all of the tests. Results are shown in Tables D-1 through D-8.

Table D-1. Distillation Points, Vapor Pressure, and Density of RF-A Gasoline

Temperature (°F)
Distillation

Points® Round 19 Round 2 Round 3

IBP 92 90 NAY

5 95 109 NA

10 118 124 NA

20 147 145 NA

30 170 167 NA

40 195 191 NA

50 217 214 NA

60 236 238 NA

70 259 263 NA

80 288 292 NA

a0 335 333 NA

95 370 371 NA

FBP 412 418 NA
Reid Vapor Pressure 8.60 8.65 NA

(psi)

API at 60'F® 58.4 57.6 NA

(a)

(b)
(c)
(d)

IBP = Initial boiling point.
FBP = Final boiling point.
API = Density.

Round of emissions tests.

NA = Data not available.
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Table D-2. Distillation Points, Vapor Pressure, and Density of Phase 2 RFG

Temperature (°F)
Distillation

Points® Round 1 Round 2 Round 8

IBP 99 100 NA

5 120 126 NA

10 135 140 NA

20 152 157 NA

30 169 172 NA

40 186 190 NA

50 204 209 NA

60 220 225 NA

70 234 242 NA

80 252 264 NA

90 294 297 NA

95 337 320 NA

FBP 399 394 NA
Reid Vapor Pressure 6.85 6.60 NA

(psi)

API at 60°F® 60.8 59.30 NA

@ |BP = Initial boiling point.
FBP = Final boiling point.

®  API| = Density.

© NA = Data not available.
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Table D-3. Distillation Points, Vapor Pressure, and Density of M-85

Temperature (°F)
Distillation

Points® Round 1 Round 2 Round 8

IBP 125 123 NA

5 138 137 NA

10 142 143 NA

20 145 145 NA

30 146 146 NA

40 147 147 NA

50 147 147 NA

60 147 147 NA

70 147 147 NA

80 147 147 NA

90 148 148 NA

95 149 149 NA

FBP 151 152 NA
Reid Vapor Pressure 6.70 7.20 NA

(psi)

API at 60°F® 48.2 48.20 NA

@ |BP = Initial boiling point.
FBP = Final boiling point.

®  API| = Density.

© NA = Data not available.
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Table D-4. Contribution of Compound Classes to
Composition of RF-A Gasoline

Concentration (Weight Percent)
Compound
Class Round 1 Round 2 Round 3
Alkanes 46.8783 48.293 NA
Alkenes 3.4217 8.200 NA
Aromatics 31.2890 35.892 NA
Naphthenes 4.9527 4,811 NA
Methanol <0.0001 NF® NA
MTBE <0.0001 0.107 NA
TOTAL 86.5416 97.303 NA

@ NR = Not reported.

Table D-5. Contribution of Compound Classes to Composition of Phase 2 RFG

Concentration (Weight Percent)
Compound
Class Round 1 Round 2 Round @
Alkanes 49,1369 52.610 NA
Alkenes 1.1586 4.427 NA
Aromatics 29.1766 28.064 NA
Naphthenes 2.1937 2.736 NA
Methanol <0.0001 NR NA
MTBE 10.3081 10.815 NA
TOTAL 91.9738 98.652 NA

@ NA = Data not available.

® NR = Not reported.
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Table D-6. Contribution of Compound Classes to Composition of M-85

Concentration (Weight Percent)
Compound
Class Round 1 Round 2 Round @
Alkanes 7.5884 5.823 7.688
Alkenes 0.1540 0.444 0.401
Aromatics 4.0079 4,115 2.895
Naphthenes 0.3055 0.307 1.511
Methanol 86.1248 87.792 86.183
MTBE <0.001 1.428 0.163
TOTAL 98.1806 99.909 98.841
@ NA = Data not available.
Table D-7. Composition of Propane Gas
Concentration (Weight Percent)
Component Round 1 Round 2 Round 3
O, <0.096 Trace Trace
N, <0.094 Trace Trace
CO, NR® Trace Trace
Methane 0.1292 0.0459 0.0065
Ethane 3.8765 2.8419 0.7045
Propane 95.3114 90.180 85.7972
Propene 0.0548 6.3834 7.4079
i-Butane 0.5683 0.5053 3.6418
n-Butane 0.0484 0.0427 2.0786
i-Pentane 0.0016 0.0005 0.1906
n-Pentane 0.0012 0.0002 0.1255
n-Hexane NR <0.0001 0.0348
n-Heptane 0.0021 <0.0001 0.0096

@ NR = Not reported.




VEHICLE EMISSIONS

Table D-8. Composition of a Sample of Compressed Natural Gas

Concentration (Weight Percent)

Component Round 1 Round 2 Round 3
O, <0.106 Trace Trace
N, 0.785 Trace Trace
CO, 2.034 5.4389 4.2405
Methane 91.329 90.9493 88.5095
Ethane 3.7258 2.4943 5.6240
Propane 1.2476 0.7501 0.9893
Propene NR NR 0.0084
i-Butane 0.1289 0.1037 0.1528
n-Butane 0.2564 0.1430 0.2466
i-Pentane 0.1328 0.0531 0.0925
n-Pentane 0.1243 0.0419 0.0762
n-Hexane 0.0531 0.0170 0.0329
n-Heptane 0.0063 0.0066 0.0202

@ NR = Not reported.
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